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PROVISIONAL SPECIFICATION ^ . - - * ' 

Improvements In or relating to the Recording of Sound Track, fa ' 

Colour Film 

layer film is developed ia a normal 
leveloper yielding negative silver imaged 
«« -5 ? e emulsi o* layers. The blue- 

\i?hl L 3 then "-exposed to Sue 

ght and the effect of the exposing light 
s confined to the blue-sensitive layer by 

r A ^ n lVe Iayer is then Processed 

tive layer 16 then exposed to blue light 
passing through the support and again 
he action of the blue light is confined to 
the red-sensitive layer by the adjacent 
yellow barrier layer. The red-sensitive 60 
layer is then processed to form a positive 

of the middle layer which lies between 
the barrier layers, it has been proposed 
to use exposing light which is of such 
wavelength as will penetrate the barrier 
layers. Thus, if the green-sensitivity of 
tills layer has not been destroyed by the 
earlier treatments, it is practicable to 
effect exposure by means of green lijfht 
Alternatively, the middle layer may be 
rendered developable by exposure to - 
mtense blue light, or by exposure to 
-i-rays or by chemical treatment, for 
example with a 5i% aqueous solution of 75 
sodium arsenite or hydrogen peroxide or 
gunnidine thiocyanate, and then de- 
veloped to form a positive magenta 
image therein. 

It is possible to record a sound track on 
the film using white light, in which case 
the sound track will appear in the final 
nlm as a reversed track recorded in each 
of the three layers as dye images of the 
same colours as the picture images in the 
respective layers. This method, how. 
ever, is not wholly satisfactory and it is 
preferred that the sound track should be 
confined to a single layer, two layers, 
or all three layers of the material in a 90 
nye selected with regard to the charac- 
teristics of the photo-cell to be used in 



u-?- e i C ?* 0FFREY noND Harrison, a 
British Subject, ami Ilford Limited a 
British Company, both of 23. Eoden 
street, Ilford, in the County of Essex, do 
0 hereby declare the nature of this inven- 
tion to be as follows: — 

This invention relates to colour photo- 
graphy ami particularly to methods of 
colour photography using a multilayer 
IU photographic kine film wherein the pro- 
ceasing of the layers of such film to form 
colour images therein involves the selec- 
tive exposure of the layers, and is par- 
ticularly concerned with the recording of 
a sound track in such film. 

One technique which has been proposed 
for the production of a kine colour film 
employs a multilayer film .which includes 
in superposition, in order, light-sensitive 
silver halide emulsions sensitive to olue, 
green and red light respectively and,' 
separating the emulsion layers from one 
another, yellow filter or " barrier " 
layers. The normal photographic emul- 
sion is sensitive to blue light and the 
yellow filter layer which lies between the 
blue-sensitive layer and the green-sensi- 
tive layer serves to absorb blue light so 
that when the film is exposed in the 
camera the blue light of the subject does 
not record in the red- and green-sensitive 
layers. 

In processing such a material it is 
usual to form colour images in colours 
which are subtractive with reference to 
the utilised sensitivities of the layers. 
Thus a yellow positive image is formed in 
the original blue^sensitive layer, a 
magenta positive image in the original 
40 green-sensitive layer and a blue-green or 
" cyan 17 image in the original red- 
sensitive layer. The production of such 
colour positive images where the support 
for the emulsion is colourless and trans- 
45 parent or translucent may be as follows : 
After exposure in the camera the multi- 
[Price 2/-] 
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the reproduction said dye uot necessarily 
being uue of the dyes used for a picture 
image. 

The present inveutiou is coucerued 
" with the use of a multilayer film compris- 
ing a support carrying three silver halide 
emulsion layers selectively sensitive to 
red, green aud blue light (the red- and 
green-sensitive layers beiug either 
*0 order but both on one side of the blue- 
sensitive layer) and containing barrier 
layers (separating the emulsion layers) 
which have a substantial density to blue 
light. Such barrier layers may be 
15 present in the material initially or may 
be formed in the material during its pro- 
cessing provided, however, that a blue- 
aosorbing layer is present in the original 
multilayer film between the emulsion 
20 intended to record the blue aspects of the 
subject photographed and the other 
emulsion layers. 

In the present' invention the picture 
record is obtained in such multilayer 
25 film by developing the exposed film in a 
reversal photographic developer, selec- 
tively rendering the residual silver halide 
iu the emulsion layers developable, and 
developing such layers by means of an 
30 aromatic primary amino developing 
agent in the presence of colour- formers 
which couple with the oxidation products 
of such developing agent, formed during 
the development, to form quinone-imine 
35 or azomethine dye images respectively 
subtractive in colour in relation to the 
utilised sensitivities of the respective 
emulsion layers. 

In the preferred form of the invention 
40 the colour-formers are included in the 
developing solutions, but the invention 
includes the possibility of one or more of 
. the colour-formers being present in the 
emulsion layers (or in layers adjacent 
45 thereto). 

The order of the emulsions in the 
multilayer material is preferably blue- 
sensitive, green-sensitive and red-sensi- 
tive, and the invention will be described 
*0 with particular reference to a multilayer 
material of this kind. If the order of 
the green- and red-sensitive layers is 
reversed, adjustments in the order of the 
processing steps become necessary. 
5o In accordance with the present inven- 
tion, in employing a multilayer film 
material as above defined and processing 
it to form colour picture images therein 
by the method above defined, a negative 
60 sound track is recorded in the material 
(by direct exposure or by printing) so 
that it is recorded in one, two or al] three 
of the emulsion layers, the sound track 
area only of the film is thereafter re- 
05 exposed to form a reversed image in one, 



two or all three emulsion layers, and the 
reversed images thus obtained are colour- 
developed to form positive sound track 
images in dyestuff, the dyestuff sound 
track images thus formed, or at least one 70 
of them, being iua dyestuff different from 
the dyestuff used for the picture area of 
the layer in which the said track is 
located. 

Where any of the emulsion layers 75 
initially contains a colour-former the 
colour development will usually produce 
some image in the sound track in the 
dyestuff which is derived from the colour- 
former present in such layer, which will 80 
be the same dyestuff as is present in the 
associated picture area of that layer: in 
accordance with this invention, however, 
the colour development in such a case 
may be effected in the presence of a 85 
different colour-former present in the 
developing solution so that the resulting 
track is formed of two dyestuffs, one of 
which is different from that used in the 
picture area. qq 

The first sound track may be recorded 
or printed in any one, any two or all three 
layers by suitable choice of recording or 
exposing light. The final positive sound 
track mtiy be confined to any one, auy 95 
two or all three of the layers by suitable 
choice of re-exposing light and within the 
limitation that the final record cannot 
exist in a layer in which the original 
sound track was not recorded. Accord- iqq 
ing to the stage of the processing at which 
the re-exposure or re-exposures of the 
sound track regions take place, the sound 
track or sound tracks may be produced 
by a single colour or a superposition of 105 
two or more colours. It is the feature 
of this invention that at least one of 
these colours is different from the colour 
in which the sound track image in that 
layer would have been reproduced had 110 
that sound track image been re-exposed 
and developed to colour simultaneously 
with the picture image iu the same layer. 

The following are examples of the 
various procedures which may "be em- 115 
ployed within the scope of the present 
invention. In these examples the multi- 
layer material consists of : " 

(a) transparent or translucent colour- 
less support. 120 

(b) silver halide emulsion layer sensi- 
tive to red light. 

(c) a layer absorbing blue light and 
either present in the initial 
material or formed therein during 125 
or immediately subsequent to the 
first development of the material. 

(d) silver halide emulsion layer sensi- 
tive to green light. 

(e) a layer aiuiilar to (c) which, if the 130 
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U.e-absorb.ug characteristic- , s 
f nied during or i lllIllei | iatel 
uuse Ull e nt to (ho first develup- 
!»eut, also contain* a biue-ab.sorL 
jug material which can be removed 
or destroyed at any convenient 
stage m the procession. 

Mlver halide emuUio.ria.ver seiisi- 
tive to blue light. 



* eut; ' s "'"'«l track iu layer ([). 

ritOCtDl Bli V. 

,; ^ ls eftette 'l before step 4. before step 
, befcre .step !i or before step 11. an d is 

m uT't, U11U,e,lialt! ! y by ^lour-develo^! 
""■ut using auy desired colour-former 
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«re to blue light. i e J V ff aUy -, ,leSlred colour-former 

Tor preference layers (c) and (e) are of ^ ne «ssanly one used for auy of 
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The assembly may contain other 
layers, e.g. an anti-halation layer and a 
non-stress supercoat layer if desired 

PROCEDURE) I 
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1- Expose to a coloured subject 
HvV c X, T! S0, f n(, , area to reC01( ' a »ega- 
bint I • U ! 1 ? Vi ack ' tH^PMure being V 
blue light, thus confining the image to 



25 



layer (f). 

3. Develop in 
developer. 

^n 4 ^;¥i e *fi Cp °1- \ he 1>ichlre area only of 
(f)_with blue light 



a uou-colour-forminf 



Procedure- VI 
1- Expose to a coloured subject. 
~ Expose sound area to record a neea- 
iv sound track the exposure beiugTy 
white layer and therefore giving ! 
"nage ,u all three emulsion layers ° 
develop' 01 ' ^ a "^-'our.forming 

(o^STbiieT!^ 1,lct,,re area on,y 0f 

c 0 bur C dlX e e V r el0P byer ( ° lU » yell0w 
6- lie-expose the picture area of (b) 
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o— fi TV "•\'! v °' s picture area o 

p. Colour-develop layer (f) in n ve H 0W . 7 n 6 hffllt passin & trough (a) 

colour developer. W yeilow ^ 5f^ x ?° s f . tue sound track area 
G. Re-expose 
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i Li ~", — Picture area only of 

thr^'Yr (b) witk blue ,iffht 
of(f)^t^ , breS! l g e h s r ,, tr - k —»* 

8 Colour-develop (b) aud sound track 
ot (t) m a cyan colour developer. 

». lie-expose picture area only of 
mddle layer (d) from both sides wit/blue 

!5eL 0 (c) S and C1 (e) t0 » M * 

40 colour ^X d r lop (d) witu » 

Kf'noye silver and residual silver 
salts by treatment with Farmer's reducer 

which there is a true colour record of the 
46 original subject in the picture area and 

(l,e -. re ? ersed > souu<1 "«k 
image in cyan dye in the original blue- 
sensitive layer. 

Procedure II. 
The procedure I is followed except that 

out fp°f aP °J. SteP8 6 ' 7 aml 8 are «"ied 
out before the group of steps 4 and 5. 
A similar product is obtained. 

Procedure III. 
The procedure I is followed except that 
the original exposure step 2 is effected 
with white light and the exposure steps" 
fi and 9 are confined to the picture areas. 
A similar product is obtained. 

Procedure IV. 

H,,V'% pro Q re '! Ure I. \» Allowed except 
hat step 8 is carried out immediate y 

?k\ ° and heuce affects only layer 

W. The operation of step 7 then re- 
65 exposes .the sound track area of (f) and 
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with white light. 

soLl C °/° Ur r <leTeIop (b) au ' 1 tu * e-^POsed 
Soper^ a ^ 

9. Re-expose the picture area of (A) ^ 
from both sides with white lin-ht of suffi- 
cient intensity to penetrate layers (r) a.fd 

^l 1 '-, 1{ f»ov« silver and residual .silver 
«Ito by treatment with Fanner's reducer 
Ibis procedure results in a product in 
winch there U a true colour record of the 10', 

3t!£ S r bieCt iD the /cture area and ° 
positive (i.e. reversed) sound trick 

^ifn lu I1 3l f perposition in (b), (d) 

and (f), all in a cyan dyestulf W 

Procedure VII. nn . 
The procedure VI is followed except 
that the group of steps <J, 7 and 8 are 
earned out before the group' of Ss 4 and 
A similar product is obtained 
Procedure VIII. 
The procedure VI i» followe.l except 
that step , „ e ff ec ted before step 4, before 

n ff h f .° ,e 1 te . p 9 or **ton step 11 
and ,s followed immediately by colour 

lr m l°r Pme?t .r Smg aUy J «ired 7 colour- 
so„n l ; y ; el *! in ? superimposed positive 
sound tracks in layers (b), (d) and (f) in 
any desired coloured dye. 

Various other combinations of the 
steps are permissible in accordance with 
the invention. 

In some methods of processing to colour 
it is preferred to remove the first formed 
silver images before effecting the re- ' 
exposures. In the present invention such 130 
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removal may be carried out if desired. 
(< Tho expressions " positive ' ami 
negative " sound tracks used liereiu 
are to be understood as having- the fol- 
5 owing meaning; The form of the sound 
track required in the final positive colour 
nlui for projection is considered to be a 



osime sound track, and a corresponding 
track m which the tone values are re- 
versed is considered to be a negative 10 
sound track. ° e AV 

Dated this 29th day of November, 1940. 
V. OrALLAFENT, 
Chartered Patent Agent. 
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Improvements in or relating to the Recording of Sound Tracks in 

Colour Film 
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}\e, Geoffrey. Bond Harrison, a 
British Subject, and Ilfoud Limited, a 
British Company, both of 23, ltodeu 
15 -Street, Ilford, in the County of Essex, do 
hereby declare the nature of this inven- 
tion and in what manner the same is to 
be performed, to be particularly described 
and ascertained in and by the" following 
w statement : — 

This invention relates to colour photo- 
graphy and particularly to methods of 
colour photography using a multilayer 
photographic Jane film wherein the pro- 
25 cessing of the layers of such film to form 
colour images therein involves the selec- 
tive exposure of the layers, and is par- 
ticularly concerned with the recording of 
a sound track in such film. 

One technique which has been pro- 
posed for the production of a kine colour 
film employs a multilayer film which 
includes in superposition, in order, light- 
sensitive silver halide emulsions sensitive 
35 to blue, green and red light respectively 
and, separating the emulsion layers from 
one another, yellow filter or " barrier " 
layers. The normal photographic einul- 
810 n 18 sensitive to blue light and the 
yellow filter layer which lies between the 
blue-sensitive layer and the green-sensi- 
tive layer serves to absorb blue light so 
that when the film is exposed in the 
camera the blue light of the subject does 
« not record m the red- and green-sensitive 
layers. 

Iu processing such a material it is usual 
to form colour images in colours which 
* ft . ^tractive with reference to the 
W utilised sensitivities of the layers. Thus 
a yellow positive image is formed in the 
original blue-sensitive layer, a magenta 
positive image in the original green- 
sensitive^ layer and a blue-green or 
cyan image in the original red- 
aeoflitive layer. The production of such 
colour positive images where the support 
tor the emulsion is colourless and trans- 
om a^ 611 * 1 ° r transIu cent may be as follows : 
W After exposure iu the camera the multi- 
layer film is developed in a normal 
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?nTh fl 01 Jf 7ieIdin , ff - ne * ative iHLages 
in the three emulsion layers. The hint 

the ye low barrier layer lying behfnd if 
Tins blue-sensUive layer i» thin proSUd 

sens tive layer is then^cessed^f £ 

isi isnriw^ 

treatment, for tSJi.° r w ^ C, ? B S 1 
aqueous solution of sodium an.nit.or 00 

cZi?J ea P r°? ide or Suanid"ne thi" 
cyunate, and then developed to form a 
positive magenta image therein 

«« *i 18 c P , 08Slbl ? to teco ** a sound track 
ou the film using white light, in which BS 

S of thl V'™?" 1 track recorde d ™ 
eacft of the three layers as dy. images 

of the same co ours as the picture imafes 

ho£? rea P«tive hyers. This method 

M ft? wh e U y satisfactory and 

or ?n. Ik ^ a 8,n S ,e la y er > two layers, 

die lilSf 6 ? lay I rS ° f the material in a 
rtye selected with regard to the charac- 
erist.cs of the photo-cell to be used™ n 
bei li ^ I r eP o ^ „ 0<1U< i^ 0 . n • ? id dye not n««e«rilj 
image ° f tte d7e " Used for » P ict «™ 
lor Specification No. 523,433 a process 
of producing a sound record, in fihato-. 
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graphic film is described which consists 
in developing a 3 ilver salt .sound image 
with, a dye-forming developer which 
gives rise to a .substantially neutral grey 
5 dye image which is opaque to the light 
used ia the sound reproduction and tliis 
method may be employed to produce gre> 
Mjuud hacks in multilayer photographic 
film where the emulsion layers record 
10 three colour images in their picture 
areas. 

The present invention i.s concerned with 
the use of a multilayer film comprising a 
support carrying three .silver halTde 
\o emul.siou layers selectively .sensitive to 
red, green and blue light (the red- and 
green-sensitive layers being in either 
order but both on one side of the blue- 
sensitive layer) and containing barrier 
20 layers (separating the emulsion layers) 
which have a substantial density to "blue 
light. Such barrier layers may be 
present iu the material initially or may 
be formed- in the material during its pro- 
25 cessiug provided, however, that a blue- 
absorbing layer is present in the original 
multilayer film between the emulsion 
intended to record the blue aspects of the 
subject photographed and the other emul- 
30 sion layers. 

In the present invention the picture 
record is obtained in such multilayer film 
by developing the exposed film in a 
reversal photographic developer, selec- 
35 tively rendering the residual silver 
halide in the emulsion layers developable, 
and developing such layers by means of 
an aromatic primary amino developing 
agent in the presence of colour-formers 
40 which couple with the oxidation products 
of such developing agent, formed duriug 
the development, to form quinone-iniine or 
azomethiue dye images respectively sub- 
tractive iu colour in relation to the 
45 utilised sensitivities of the respective 
emulsion layers. 

In the preferred form of the invention 
the colour-formers are included in the 
developing solutions, but the invention 
50 includes the possibility of one or more of 
the colour-formers being present in the 
emulsion layers (or in layers adjacent 
thereto). 

The order of the emulsions in the uiulti- 
55 layer material is preferably blue-sensi- 
tive, green-sensitive and red-sensitive, 
and the invention will be described with 
particular reference to a multilayer 
material of this kind. If the order of the 
CO green- and red-sensitive layers is re- 
versed, adjustments in the order of the 
processing steps heroine necessary. 

In accordance with the present inven- 
tion, in employing a multilayer silver 
65 halide him material as above defined and 
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Processing it to form colour picture 
images therein by the method above 
defined, a negative sound track is re- 
corded ami developed iu the material (bv 
direct exposure or by printing) so that it 70 
is recorded and developed in oue, two or 
all three ot the emulsion lavers, there- 
after, as a step prior to, subsequent to, or 
intermediate between the steps of 
colour developing picture images in the 
material, the sound track area onlv of 
tne nim is re-exposed to form a reversed 
image in one, two or all three emulsion 
layers, and the reversed images thus 
obtained are colour-developed to form 
positive sound track images in. coloured 
dyestuff, the dyestuff sound track images 
thus formed, or at least oue of them 
being in a colour different from the colour 
of the dyestuff used for the picture area 
of the layer in which the said track is 
located. 

It is to be understood that in referring 
to the sound track images being iu a 
" coloured " dyestuff, the use of dyestutfs 90 
which give neutral grey images is ex- 
cluded Irom the invention. 

Where any of the emulsion layers 
initially contains a colour-former the 
colour development will usually produce 
an image in the sound track in the dye- 
stuff which is derived from the colour- 
former present in suoh layer, which will 
be the same dyestuff as is present in the 
associated picture area of that layer : in 
accordance with this invention, however, 
the colour development in such a case may 
be effected iu the presence of a different 
colour-former present in .the developing 
solution so that the resulting track is 105 
formed of two dyestnffs, one of which is 
of a different colour from that used in 
the picture area. 

The first sound track may be recorded 
or printed in any one, any two or all three HQ 
layers by suitable choice of recording or 
exposing light. The final positive sound 
track may be confined to any one, any 
two or all three of the layers by suitable 
choice of re-exposing light and within n5 
the limitation that the final record 
cannot exist in a layer in which the 
original sound track was uot recorded. 
According to the stage of the processing 
at which the re-exposure or re-exposures 
of the sound track regions take place, the 
sound track or sound tracks may be pro- 
duced by a single colour or a superposi- 
tion of two or more colours. It is the 
feature of this invention that at least oue 125 
of these colours is different from the 
colour in which the sound track image iu 
that layer would have been reproduced 
had that souud track image been re- . 
exposed and developed to colour siimil- 13U 
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TfafcfgOUowiug ore examples of 
inotw procedures which may be em 

la^Seria^^ «» 

(a) transparent or translucent colour- 
less support. >-uiuui- 

(b) silver halide emulsion layer semi 
tiye to red light. y eUsl " 

W a ayer absorbing blue light and 
"ther present in the iniSSl 

material or formed therein during 
or immediately subsequent to hf 

<>H ,?£ H ( ! pmeut of the material 
W silver halide emulsion layer sensi- 
tive to green light, 
n layer similar to (c) which, if the 
blue-absorbing characteristic is 
formed during or immediately 
subsequent to the first develop- 
ment, also contains a blue-absorb- 
ing material which can be removed 
or destroyed at any convenient 
stage in the processing, 
silver halide emulsion layer sensi 
tive to blue light. 7 
30 „f m l ,refc f e nce layers (c) and (e) are 
ll5%2™ e de3Cribed ia Station No 
The assembly may contain other lavers 
e.g. an anti-halation layer and 2 
stress supercoat layer if desired. 
Procedure I. 
I. Expose to a coloured subject. 
~. Jixpose sound area to record a netra 

40 layer (!) ' ^ C ° n&nia8 the ima * e to 
develop' 015 iU a "^Wfonmng 

(f)ti?h%"Tiighi e picture are * of 

colour C fclie V r: 10P (0 ia * ydW 

6. He-expose picture area only of 

Hugh's:' (b) with blue u»ht°S4 

«f m 1 w3ffi , SB u,,d track Bm ou,y 

ofm? 0 ^ 61 ? (b) , aud truck 
u v yan coIour d «^loper. 

colour d:X d er Ve, ° P W ^ " 
00 , A 1- ! R f move «l«r and residual silver 

salts by treatment with Farmer's reducer 
Ibis procedure results in a product iu 

which there is a true colour recon of the 

original, subject in the picture area and 
66 » positive (i.e. reversed) sound track 
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S^aye" ^ in '«* original blue- 

TI I'Rocedure II. 

the gro'u^of "t'eo 1 ? ^ 

PUOCEDURE III. 

th. Vr& tt e?pi;„ foll t ^ W 

with white liSf S,| »l, eP 2 18 enecteJ 75 
« and 9 are conhW f ex l>osure steps 

A similar products obtained' * 

Procedure IV. 

ste ^ 'rcSS^ thai 80 

steu nni u V* lm "iediatelyr after 

htep € and hence affects only layer 
Ine operation of step 7 Hum i ( } ' 

magenta sound track in layer (f, P " lhTe H5 ' 

•I' I PROCEDURE V. 

ste,, 7 U°K » Ur f / i 8 fo,I<weJ except that 

i.e. not necessarily one used for any of 

Procedure VI v 
I. Expose to a coloured subject. 

tive S oun« S lraT d th rea t0 """l * 

in all tlfree emulskin layers 1m ^ 100 
develop ^ * ^^foming 

(f) 4 wi?h Sn 8 i\ c pkture area ^ of 

colo«r C iXe; elOP ,U7er (0 iU a yellow 

wifi. fr^P-T the P iutuf e area of (b) 
with blue light passing through (a) W 

wilh wtiteXht he traCk W HO 

c«nt intensity to penetrate i^^'lS 

cow5Xlr ,op (d) with a -^" til 

h??™ 1 ^ 8 8ilver aD ' 1 residual silver 
TIw/„ eat ? ent witb Fanner's reducer 
This procedure results in a product in 
which here is a true colour record of the 
original subject in the picture area and 125 
positive (i.e. reversed) sound tmck£a«s 
n superposition in layen, (b), (d) an 7f) 
all in a cyan dyestuff. w ' 
PRocp.nrnp. VII. 
H«e procetlure VI i 3 f 0 || owe<l escept 13(J 
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that the group of 3 teps G, 7 aud S are 
earned out before the group of steps 4 
ami j. A similar product is obtained 
PROCEDURE VIII. 
lhe procedure VI is followed except 
that step # is effected before step 4, before 
step 0 before step 9 or before step 1 1 , and 
is followed immediately by colour de- 
velopment using auy desired colour- 
former yielding superimposed positive 
sound tracks in layers (b), (d) and (f) in 
auy desired colour dye. 

Procedure IX. 
*u A e i 1>rocedure VI « followed except 
1 ?i • re - ex P <>su re of step 0' is given to 
both picture and sound track area of 
with blue light passing through (a). A 
similar product is obtained. 

Procedure X. 
20 The procedure I is followed except that 
step 2 is carried out by giving an addi- 
tional uniform exposure to red light so as 
to render that part of layer (b) in the 
sound track region developable, then 
<i£> step G may be simplified iu that the re- 
exposure is given to the sound and picture 
areas instead of being restricted to the 
picture area. 

Procedure XI. 
The procedure I is followed except that 
step 2 is carried out by giviug additional 
uniform exposures to red and green (or 
yellow) light so as to render those parts 
of layers (b) and (d) in the sound track 
region developable, then steps 6 and 9 
may be simplified in that the re-exposures 
are given to the sound and picture areas 
instead of being restricted to the picture 
area. 

Various other combinations of the steps 
are permissible in accordance with the 
invention. 

The invention will now be illustrated 
with reference to the following specific 
Example: — 

Example. 

A photographic multilayer element was 
prepared consisting of the following 
layers in superposition in the order stated. 

(a) Transparent colourless film sup- 
port. 

(b) Gelatino silver iodobroniide emul- 
sion, sensitised to the red region 
of the spectrum by means of 2.2 1 8- 
triethyl - 4.4 1 - dichloro-thioearbo- 
cyauine bromide. 

(c) Gebtin layer containing colloidal 
silver sulphide and silver halide 
(prepared as described below). 

(d) Gelatino silver iodobroniide emul- 
sions, sensitised to the green 
region of the spectrum by means 
?' l-l* " diethyl - pseudocyanine 
iodide. 

(e) Gelatin layer containing colloidal 
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r sulphide aud silver halide 
U>r a red as described below) and 
containing the dyestuff 1-p-suluho- 
i; ll ^yl-3.iuethyl.4-ciuuuuivli- 
dene-pyrazole-5-one. " 70 

liehitiuo silver iodobroniide emul- 
sion having a uatural .sensitivity 
m the blue regiou of the spectrum 
and substantially insensitive to the 
green and red regions of the spec- 75 
trum. 

The layers (e) and (e) were prepared 

£ »f d \rf,!S. a -?* * soIutioa ° f ^« W 

Ton ° ^ m th , 10 ^rea solution per 80 
i*>-- C ^ °l sel * ilQ wlution, digesting at 
Ui) F for 00 minutes, and adding U) 
cc. of fine gram silver iodobroniide emul- 
sion- (containing 250 mgm. of silver) per 
100 cc. of gelatin .solution. In the case 85 
1 » y ! F H 3 1 u ? utit y of the stated dye 

Sodded. " ei?ht ° f Selatiu 

The element thus prepared was exposed 
to a coloured object and the sound area 90 
was exposed to record bv blue li«*ht a 
negative sound record, the light bein* in-" 

K Y er (f) * Ife ™ de- 
veloped for 3 minutes in a developer of 

the following formula: 

lletol 3 

Sodium sulphite (anhydrous) - 50 
xiydroquinone q 
Sodium carbonate (anhydrous) 37 
oodium thiocyanate - - - 2 
Potassium bromide . «} 

Water to make - - . . [, 

This produced negative records in 
silver in layers (b), (d) and (f) correspond- 
ing to the red, green and blue aspects of 105 
the object and in addition, produced a 
yellow-brown silver deposit iu layers (c) 
and (e) and bleached the dyestuff in (e). 
lhe element was then washed in running 
water for 20 minutes and then processed 110 
to give a full colour image in the follow- 
ing stages : — 

1. Exposed the picture area only to the 
top layer (f) to blue light (not containing 
ultra-violet rays), the exposure being con- 115 

7\ } t ? u . thm lfl y er bv tlie barrier layer 
(e) Ihis exposure was made by mean* 
of a 125 watt high pressure mercury 
vapour lamp, the light from which passed 
through a blue filter substantially trans- 120 
raitting radiations only in the region 
xw 0 ""^ 50 U)ifl of tue «Pectrum (e.g. an 

Ilford is a Begiatered Trade Mark. 
An exposure time of 10 secouds at one 125 
foot distance was found sufficient. 

2. This layer (f) colour-developed in a 
yellow colour developer of the ftdlowin*' 
composition: — n 
N.N-diethyl /A-phenylene di- 130 
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ainiue hydrochloride - - 0 4 «■„, 
Ethyl alcohol .... 4u ° 

Sodium carbonate ^ a.jCOj.lOILO; 
'Jt>% sohitiuu - - - - [GO cc 
b Sodium sulphite (Xa 3 S0 3 .7ILO) 
- Wlo solution - ^'j cc 

2:4-rhloracetoafetauilide - "0.4 .r IU 
Potassium bromide - - - {j [ ° m [ 
W;iter to make - 4(jy L ? e 

10 .3. Washed fur 10 minutes. 

4. The picture i>rea ouly iu ih e 
bottom layer (b) aud (he .sound track only 
(d the top. layer (i) were exposed to blue 
light (not containing ultra-violet rays), 
LO exposures being confined to these layers by 
means of the barrier layers (e) aud (e) 
respectively. The.se exposures were made 
by the same tight source ami filter com- 
bination ;i. s us(;d in stage .1. 
20 0. Colour-developed iu a blue-green 
colour developer of the following com- 
position : — 

N.N-diethyl //-phenylene di- 

amine hydrochloride - - 0.4 <nn 
25 Ethyl alcohol - - . . 40 cc 
Sodium carbonate (Na 3 CO,..10H-O) 

-0% solution - 1C0 cc 

Sodium sulphite (Na a SO,.7H 3 0) 

solution . 23 cc 

30 2.4-dichlor-a-naphthol - - 0.4 gni. 
Potassium bromide 0.1 gm. 

AViiter to make - 400 cc. 

(*. Washed for 10 minutes. 
7. The picture area ouly in the middle 
00 layer (d) exposed from both sides to ultra- 
violet rays which will penetrate the bar- 
rier layers. This exposure was made by 
means of a 125 watt high pressure mer- 
cury vapour lamp, the light from which 
40 passed through an ultra-violet transmit- 
ting filter which absorbed a high propor- 
tion of visible light, e.g. Wood's glass. 
An exposure time of 2 minutes at one foot 
distance was found sufficient. 
45 8. This layer colour-developed iu a 
magenta colour developer of the follow- 
ing, compositiou : — 
N. N -diethyl ;>pheuyleue di- 
amine hydrochloride - - 0.4 <>ni 
50 Ethyl alcohol - - - - 40 cc' 
Sodium carbouate (Na a C0 3 ..lUILO) 

^0% solution - ■ - - - IGO cc 
Sodium sulphite (NajSOjJH^O) 

20% solution - ( >;3 cu 

55 1 \l> - nitropheuyl - 3 - wethyl- 

j)-pyrazolone - - - - 0.3 gm. 
H ater to make - 400 cc. 

( J. Washed for 20 minutes. 
10. Fixed aud bleached in Fanner's 
GO reducer, removing all the silver and silver 
salts and (thus) the colour from layers (c) 
and (e). ' 
] 1. Washed for 20 minutes, 
i - llle ful1 co * our image of the original 
W> object was thereby obtained as well as a 



positive (i.e. reversed) sound track iw^e 
i?ve y i;j ye m the ^lly blue-sen^ 
The fine grain emulsion included in 
layer* (c) and (e) was too slow to reco d 70 
a* image during (he various e M ,osure 
operations. 1 wuie 

The process described above and 

may be modihed in various ways 1W 75 
example oue or more of the exposed 
positive silver halide records may be* Jru- 
cessed to colour by methods other than 
colour development, e.g. by dye touin" 
or chemical toning. ° 30 

In some methods of processing to colour 
it is preferred to remove the first formed 
silver images before effecting the 
exposures. In the present invention such 
removal may be carried out if desired. 85 
(f ±"e expressions " positive " and 
negative sound tracks used herein are 
to be understood as having the following 
meaning: The form of the sound track 
required in the final positive colour film 90 
for projection is considered to be a posi- 
tive wumd track, and a corresponding 
track in which the tone values are re°- 
versed is considered to be a negative 
sound track. 0 

Having now particularly described and 
ascertained the nature of our said inven- 
tion and in what manner the same is to 
be performed, we declare that what we 
claim is:— l00 

1. A process for the production of 
colour him containing both colour 
records .and sound track records which 
comprises employing a multilayer silver 
lialule him material as hereinbefore 105 
denned and processing it to form colour 
picture images therein by the method 
hereinbefore defined, recording a nega- 
tive sound track in the material by direct 
exposure or by printing so that it is re- no 
corded in one, two or all three of the 
emulsion layers, thereafter, as a step 
prior to, subsequent to, or intermediate 
between the steps of colour-developing 
picture images in the material re-expos- 115 
ing the sound track area of the film only 
to form a reversed image iu one, two or 
all three emulsion layers, colour-develop- 
ing the reversed images thus obtained to 
form positive sound track images in 120 
dyestuffs, aud so selecting the colour- ' 
former* employed or the seauence of 
colour development steps that" the dye- 
stuff sound track images, or at least one 
of them, will be formed in a dyestuff of 125 
a colour different from the colour of the 
dyestuff used for the picture area of the 
layer in which the said track is located. 

2. A process for the production of 
colour film containing both colour records 130 
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ZiZT d ****** whi ^ comprises 

(a) transparent or translucent colour- 
less support. 

(b) silver halide emul^on layer sen.i- 
tiv© to red light. 

" layer absorbing blue light and 
either present i a the initial 
material or formed therein during 
or immediately subsequent to the 
first deve opment of the material 
(d) silver hahde emulsion layer ac- 
tive to green light. 
j ayer k aim ^ ar to (c) which, if the 
blue-absorbing characteristic is 
formed during or immediately 
- subsequent to the first develop- 
ment, also contains a blue-absorb- 
ing material whwh cau 08 removed 



or decoyed at any convenient 
itage m the processing 
W silver halide emulsion layer sensi- 
tive to blue light, 

in J™ 0 ?™* an . d L P«*««ing said element 25 
in accordance with any one of Procedure, 
I to XL hereinbefore set forth 

ji. A process for the production of 
colour film containing both colour 

tially as described in the specific Example 
hereinbefore set forth. 

4 Photographic elements containing 
both a picture record and a sound 
track record whenever produced by 35 
claimS 063363 hereinbefore described and 
Dated this 28th day of November, 1947 ' 
V. GALLAFENT, 
Chartered Patent Agent. 



